Protein phosphatase 2B inhibitors mimic the action of arachidonic acid and prolong the facilitation of glutamate release by group I mGlu receptors.
We have addressed the role of arachidonic acid in the facilitation of glutamate release by group I metabotropic glutamate (mGlu) receptors. The activation of these receptors with the specific agonist 3,5-dihydroxyphenylglycine (DHPG) failed to enhance the cumulative Ca(2+)-dependent release of glutamate evoked by a 5 min depolarization with 4-aminopyridine, in the absence but not in the presence of arachidonic acid. However, DHPG, in the absence of arachidonic acid, transiently enhanced diacylglycerol levels, transiently potentiated 4AP-evoked depolarization, and significantly enhanced the fast but not the slow component of glutamate release observed after prolonged stimulations of nerve terminals. Further evidence that DHPG was able to initiate release facilitation in the absence of arachidonic acid was obtained in experiments where the protein phosphatase 2B (cyclosporine A and cypermethrine) but not protein phosphatase 1 or 2A inhibitors (okadaic acid and calyculin A) facilited glutamate release to a maximal extent comparable to that induced by arachidonic acid. We conclude that an active protein phosphatase 2B (calcineurin) dephosphorylates the presynaptic target/s responsible for facilitation of glutamate release.